ABSTRACT
INTRODUCTION
The portability of mobile telephone numbers is currently one of the major issues of the mobile telecommunications market in several countries including the United States, Korea, Australia, and several EU countries. According to the Telecommunications Act of 1996, numof telecommunications services at the same location to retain existing telecommunications numbers without impairment of quality, reliability, or convenience when switching from one telecommunications carrier to another. In other words, number portability enables a subwhile changing their service provider 1 . Number portability became popular with the advent of mobile telephones, since in most countries different mobile operators are provided with different area codes and, without portability, changing one's operator would require changing one's number. Some operators, especially incumbent operators with large existing subscriber bases, have argued against portability on the grounds that providing this service incurs considerable overhead, while others argue that it prevents lock-in and allows them to compete fairly on price and service.
bility is usually mandated for all operators by telecommunications regulatory authorities.
world to introduce number portability to the mobile telecommunication market, doing so in 1997. In the United States, the FCC has mandated Wireless Local Number Portability starting November 24, 2003. On November 10, 2003, the FCC additionally ruled that number portability applies to landline numbers moving to mobile telephones as well.
matter of when to introduce number portability, and the second is how to implement it. It is well known that number portability reduces switching costs for customers, and makes it easier for new service providers competing for customers by allowing them to retain their numbers when switching mobile telecommunications service providers (Gans, King, & Woodbridge, 2001; Reinke, 1998) .
The Korean telecommunications service market is still considered to be relatively noncompetitive, although the market has been changing since the introduction of competition during the 1990s. In the case of the mobile telecommunications service market, it is inevitable that the number of operators was limited due to the scarcity of spectra. Therefore, the Korean Ministry of Information and Communication (KMIC) decided to mandate mobile number portability as a new requirement imposed on the mobile service provider. This requirement will remove one of the impediments to competition in the mobile telecommunications market. The provision of mobile number portability is considered an essential factor in the promotion of competition in the telecommunications industry (Reinke, 1998) .
Telecommunications regulators face a -ply and implement number portability to the telecommunications service. Those choices include basic concerns pertaining to when and how it should be implemented. There have been few studies on number portability (Aoki & Small, 1991; Gans et al., 2001; Reinke, 1998) . Most of these studies have concentrated on and how to implement number portability to maximize effectiveness without strong marketoriented empirical data. To our knowledge, this is one of the pioneer studies focusing on customer demand for number portability as a -cal data collected from actual mobile service providers. In addition, this study analyzes the demand estimation of number portability using the contingent valuation method, one of the most well established and widely used associated with non-market goods or services (Carson, Hanemann, & Mitchell, 1985; Hanemann, Loomis, & Kanninen, 1991; Herriges & Shorgen, 1996) .
The study ultimately has three goals. The obtain willingness to pay (WTP) estimates for mobile number portability. As a consequence, we can examine how estimated WTP varies with socio-economic characteristics such as age, gender, income, education, etc. The second goal is to examine whether or not a so-called "brand effect" problem exists in the Korean mobile telecommunications market, and if so, how it affects the competition in the Korean mobile telecommunications market. Finally, the third goal is to determine a way of facilitating the implementation of number portability in the Korean mobile telecommunications market without having a negative effect on competition. By way of obtaining WTP estimates for number portability, the double-bounded dichotomous choices (DBDC) approach is used (Carson et al., 1985; Hanemann et al., 1991; Herriges et al., 1996) . WTP responses to number portability, which are designed in accordance with the general guidelines of contingent valuation approach, are analyzed in terms of consistency and validity checks.
The remainder of this article is organized as follows. Section II reviews prior research on number portability and Section III -munications market. Section IV introduces the contingent valuation method (CVM) and the double-bounded dichotomous choices (DBDC) as theoretical background of the research model of the study. Then, the research model of the study and the major biases concerning DBDC are discussed. Section V presents the survey design and data collection. The results and discussions follow in Section VI. Section VII concludes the study by discussing the implicaand potential directions for future study.
PRIOR RESEARCH ON NUMBER PORTABILITY
Many countries have implemented number portability or are rapidly moving toward the implementation of it within overall telecommunications services. Mobile phone number portability between operators is already available in approximately half the EU countries, and most remaining countries have plans to offer it within a year or two. In the United States, the Federal Communications Commission (FCC) extended the deadline to November 24, 2003 for offering subscribers the ability to keep their mobile phone number when switching service providers. The Australian Communications Authority set the date of September 25, 2001 for the implementation of mobile number portability.
Even though many countries have implemented number portability or have plans to implement it, number portability has been, or is being, implemented without any or much research having been done on the costs and the cost that will be passed on to subscribers has not been adequately considered.
There are few studies on number portasubscribers. Gans et al. (2001) argues that by giving consumers ownership of their phone number and a right to number portability, participants are encouraged to search for, and (1998) also asserts that even if number portability can increase the competition in the telecommunications market, the means by which number portability is implemented may either ensure or threaten competition and universal service. Meanwhile, Aoki et al. (1991) shows that in well-developed telephony markets with high penetration rates, it is possible for consumers as a group to receive fewer surpluses following a reduction in the cost of switching between carriers because of the introduction of number portability.
that the availability of mobile number portasubscribers (Aoki et al., 1991; Gans et al., 2001;  lower price, greater choice, higher quality, and a greater range of services. In particular, it would allow subscribers to take full advantage of the choices that would become available in a more competitive telecommunications market. They would also be able to choose the provider that best meets their needs without incurring switching costs by changing their phone numbers 2 . Although previous number portability studies provide important insights on the gen-demand-based view of number portability that provides a difference insight in demand for number portability among the subscribers to service providers.
THE KOREAN MOBILE TELECOMMUNICATIONS MARKET
When cellular phone service was introduced in May of 1984, it was mainly used by communication services are regarded as a substantial consumer good. As of December 2002, the Korean mobile market had grown to 32.3 million users, which was a 70% penetration rate, higher than any of the other developing countries as well as the mature markets such as Europe and the United States. Because of this high penetration rate, growth was expected to stagnate. This tremendous growth rate of the Korean mobile market was due to the introduction of competition in the mobile telecommunications market in 1996.
The Korean mobile telecommunications market is now considered to be a closed oligopoly (Park & Lee, 2002) . There are three network operators in the Korean mobile tele-
LGT, hold PCS (Personal Communication Service) licenses. Even though there are three vigorously competitive network operators in the Korean mobile telecommunications marplayer (see Table 1 ).
The numbering of mobile phones in Korea means that currently, whenever a subscriber changes a network, he or she has to change his or her telephone number. For some customers, the change to a new mobile phone number involves a large switching cost. Some customers may hesitate to change their mobile service provider because they have to give up their number even if the alternative service provider offers better service or a cheaper price. The inability to retain the same number when subscribers want to change their service provider may have limited competition in the Korean mobile telecommunications market and may have slowed its progress. It was found that more than 40% of the 1,161 subscribers responding to this survey would switch service providers if they were able to retain their mobile phone number.
For years, the Korean Ministry of Information and Communication thought that mobile number portability was necessary in order to increase consumer welfare and to promote competition in the mobile telecommunications market. KMIC decided to set the date of January 1, 2004 for the implementation of mobile number portability. As a result of this number portability decision, all new subscribers will the existing network identity number, such as 011, 016, etc. In addition, existing subscribers will be able to change their numbers to the 010 number if they wish.
In accordance with the policy change, it is forecasted that all mobile numbers will be standardized as the 010 network identity number in the year 2007 4 . In addition, KMIC has taken the asymmetric approach among service providers in determining the implementation date for portability requirements. The dominant player will be required to implement number portability on January 1, 2004 before the other two carriers. At six-month intervals, the other carriers will also be required to comply.
KMIC expects that the issue of unfairness that may arise when a customer has a particular network identity number will be overcome by number portability, since competition in the telecommunications industry will be promoted. In other words, KMIC's objective in mandating number portability is to reduce the switching costs that customers face when changing mobile service providers, thereby encouraging competition in the mobile telecommunications market. On the other hand, opponents of the number portability regulation argue that the mobile subscriber churn is set to go into overdrive in 2005 when all service providers must comply with the KMIC's demand for mobile number portability.
For several years, there have been a great number of heated discussions between the government and mobile service providers, as well as among individual service providers, regarding when and how number portability should be implemented. Nevertheless, they
have not yet agreed upon a standard. For a considerable amount of time, it was thought that the pros and cons among the related parties would be continued. The dominant player has also voiced arguments against KMIC's manner of implementing number portability.
STATISTICAL MODELING OF DOUBLE-BOUNDED DICHOTOMOUS CHOICE

Contingent Valuation Method
As is usually the case with economists, they place value on the ordinary goods and services that are transacted in the marketplace. However, in some cases it is necessary to value the non-market goods or services such as national defense and environmental programs (i.e., public goods). Various systematic methods have been developed to value these nonmarket goods or service such as the hedonic price method (Adelman & Griliches, 1961; Griliches, 1971; Ridker & Henning, 1967; Rosen, 1974) , the experimental market method (Bohm, 1972; Rowe & Chestnut, 1982) , the travel cost method (Clawson & Knetsch, 1996) , or the averting behavior models. Among these various methods for valuing non-market goods, the contingent valuation method is one of the most well established and widely used methods with non-market goods or services. The theomethod for deriving Hicksian compensation and the equivalent surplus is based on a utility theoretic analysis (Hanemann, 1984) .
The contingent valuation method is aimed at directly eliciting respondents' WTP in describes the current and proposed quantity or quality of the resource in words and graphics. Next, the respondent is informed of how they pay for the proposed quantity or quality. CVM uses a survey questionnaire to create a hypothetical market in order to determine or reveal a respondent's willingness to pay. Although this method of eliciting valuation has mainly been applied and developed within the areas of the environment and public goods, it can also be applied and examined in the context of telecommunications.
In the early 1990s, the National Oceanic and Atmospheric Administration (NOAA) set up a blue ribbon panel, which concluded that "CVM can produce estimates reliable enough to be the starting point of a judicial process of damage assessment, including low passive-use value." Meanwhile, some have argued that it is inappropriate to use CVM in economic evaluations (Diamond & Hausman, 1994; Jones-Lee, Loomes, & Philips, 1995) .
A major focus in the technical debate concerning CVM has been the choice of the question format used to elicit information about the respondents' preference. There are several formats that can be used to elicit respondents' (Carson et al., 1985; Hanemann et al., 1991; Herriges et al., 1996) . In the DC-CVM, the value that people give to the proposed good is elicited by asking them if they would be willing to pay a given amount for its provision. The respondent only has to answer yes or no. It is similar to a real market situation so that respondents can state their willingness to pay more easily than in an open-ended question format.
There are two kinds of methods in DC-CVM: single bound and double bound. The double bound method is preferred to the single bound method by contingent valuation (CV) analysts in that the double bound DC-CVM produces estimates than the single bound model (Hanemann et al., 1991) . Thus, the double-bounded dichotomous choices (DBDC) approach is selected in this study for measuring WTP responses to number portability.
Basic Model of the Study
The double-bounded dichotomous choice et al. (1985) . A DBDC question presents each respondent with a sequence of two bids and asks for a "yes" or "no" vote on whether the respondent's WTP equals or exceeds each bid. The second bid is based on the respondent's reis "no" and higher if it is "yes." This study adopted the econometric model proposed by Cameron and James (1987) . Let the willingness to pay of i respondent be given 
where i =1,2, ...., N is the index of each respondent in the sample; j=1,2 is the index of question sequence; t 1i be the initial bid; and t 2i be the higher or lower bid. Respondent i belongs to one of following four cases:
The log-likelihood function for the sample is shown in Box 1.
Maximum likelihood estimation of the model parameters involves maximizing the above equation with respect to parameter B and estimation of the mean WTP is calculated as follows:
Major Biases Concerning DBDC
The contingent valuation methodology has been more frequently used to value nonmarket goods than any other valuation method. Since the nature of the market created in a contingent valuation method is mainly hypothetical, the market may attract a bias called hypothetical bias (Neil, Cummings, Gandeton, Harrison, & MCGuckin, 1994) . This bias is the real and hypothetical payment (Cummings, Brookshire, & Schuze, 1986) . It is generally known that hypothetical WTP values are found to be greater than the real WTP values (Bishop & Heberlein, 1997; Brown, Champ, Bishop, & McCollum, 1996; Kealy, Montgomery, & Dovidio, 1990 , Neil et al., 1994 . The results of many CVM studies suggest that the familiarity issue plays a role in minimizing the hypothetical bias in CVM studies. More precisely, the more a respondent is familiar with the good, the less the level of hypothetical bias will be in a CVM (Mitchell & Carson, 1989) . This fact implies that the WTP values elicited for those public goods, which are traded in the markets or which the individuals are familiar with, would be free from hypothetical bias (Whittington, Lauria, & Mu, 1991) .
In this study, to be free from hypothetical bias as much as possible, a more detailed background on the benefits of number portability as well as a definition of number portability were provided to the respondents before answering the questionnaire. This mechanism helped to familiarize the individuals with number portability. In addition, even though it seems more natural to measure WTP for number portability as a one-off payment instead of a monthly fee, we measured WTP for number portability as a monthly fee. The reason for this is that individuals have become familiar with a monthly fee (instead of one-off payments) for additional services, and thus, the hypothetical bias was minimized.
The double-bounded dichotomous choice approach of the contingent valuation methodology used in this study may inevitably contain some biases induced by a binary question: strategic bias, nay-saying/yea-saying bias, and anchoring bias. It is important to construct the scenarios and the measurement instruments so that bias is avoided as much as possible. Even though the scenarios and the measurement instruments were constructed well enough to avoid some biases, it is highly possible that some biases will still exist. Thus, an additional mechanism is needed to examine whether these biases exist or not.
The strategic bias is another problem in CV studies. There are two forms of strategic behavior, namely, the free-riding problem and over-pledging (Mitchell et al., 1989) . In other words, respondents may understate if they think that they will be charged for the good or service (i.e., the free-riding problem), while they may overstate if they believe that the exercise is only hypothetical. However, many of the CV studies take a stand that the strategic bias is not a major problem in CV experiments (Griffin, Briscoe, Singh, Ramasubban, & Bhatia, 1995; Shulze, d' Arge, & Broolshire, 1981) . It has been found that using incentive compatible elicitation techniques (such as dichotomous choice technique) would minimize the impact of strategic bias (Carson et al., 2001) .
In this study, a double dichotomous choice technique was used and the CVM questionnaire was designed such that it would not give any hints to the respondents that would encourage them to behave strategically. Two additional questions were added to the questionnaire lest there be a possibility of existing respondents' undertaking strategic behavior. The "experience of a signature-collecting campaign" variable is related to the understatement of WTP and the "job relation" variable is
related to the overstatement of WTP. The nay-saying or yea-saying bias might be generated when the respondents have a tendency to answer yes or no unconditionally to a purpose of the survey. McFadden and Leonard (1993) demonstrated that there is a tendency for some respondents to answer yes to a certain amount that is deviated several standard deviations from the sample mean. They suggested that if these outliers were removed, the estimation of the mean WTP would be reduced to 46.1%. Mitchell et al. (1989) argued that respondents generally think a proposed amount to be an approximate real value of goods so that they tend to anchor their WTP to a proposed amount. Herriges et al. (1996) empirically demonstrated this argument. In their research, they found that the existence of the anchoring it can affect the estimate. Controlling for the -bid. However, if the anchoring bias could not of a double-bounded dichotomous approach would be equal to that of a single-bounded approach.
In this study, the bivariate model proposed by Cameron et al. (1994) is transformed into the WTP model in the second response as well. This was done in order to examine whether the nay/yea-saying bias and anchoring bias exists, since there is a high possibility of occurrence when adopting a dichotomous choice approach,
negative statistically, it can be inferred that an be positive, it can be inferred that a nay/yea--an anchoring bias nor a nay/yea-saying bias exists.
SURVEY DESIGN AND DATA COLLECTION
In order to develop the methodology for monetary valuation of demand for number portability in the telecommunications market, a Web-based online survey questionnaire has been undertaken. The survey data has been collected from current subscribers of mobile telecommunications services in Korea from January and February of 2003. A hybrid sampling procedure was used for administering the Web-based online survey 5 . First, the subscribers were divided into three categories by the types of service provider. Then, a different number of questionnaires were collected from each category and through a database of the BestResearch Inc.; a list of subscribers for each service provider was obtained. The subscribers in the list were randomly selected in the ratio of service providers' market share.
to participate in the Web-based online survey, together with a description of the survey background, was sent to a selected sample of 15,000 subscribers in January 2003. Table 2 provides a tally of the response rate by service provider as well as the overall response rate.
A total of 1161 responses were obtained. The response rates were not much different among the three service providers: 7.89% for SKT, 8.76% for KTF and 8.21% for LGT. This response rate is slightly lower than the typical response rate for a general population survey 6 . Therefore, we provided several adjustments to overcome the non-response bias and to avoid sampling bias when generalizing the sample results to the population. When extrapolating the sample to the population, a critical concern is the ability to generalize the sample value to the population, which is partly dependent on how representative the sample is. In this study, to check how representative of the population 2 ) test was conducted in terms of service providers' market share, monthly payment for service, gender, age, and living location. Results of the Chisquare test of the representative nature of the sample show that there is no statistical difference between the sample and the population in all variables (see appendix 1).
The questionnaire was pre-tested. Results questionnaire to assure comprehension and clarity. The guideline provided by the National Oceanic and Atmospheric Administration (NOAA) panel 7 (1993) was used in applying the questionnaire.
There have been heated arguments as to which measures should be used for determining the estimation of the value on goods. Hicks two different categories-the compensating variation and the equivalent variation. For a proposed welfare gain of the public good, the amount of monetary income that has to be given up by the consumer to attain an increased level of utility. Whereas, the equivalent variation refers to WTA (Willingness to Accept), which is the amount of compensation required to be provided to the individual in order to attain an improved utility level in case the provision of the public good does not take place. It is known that there exists a disparity between WTP and different factors such as income effect, substitution effect, transaction costs, broad based preferences, etc (Horowitz & McConnell, 2002; Mitchell et al., 1989; Randall & Stoll, 1980; Shulze, 1981; Willig, 1976) . It has been demonstrated empirically that the WTA value is always greater than the WTP value if used for the same issue. However, a consensus has recently emerged that the WTA value is not a proper measure of consumer surplus, and therefore, the WTP value rather than the WTA value is the proper measure that should be used in the CVM 8 (Bateman & Turner, 1993; Cummings et al., 1986; Mitchell et al., 1989) . Moreover, if an improvement is to be valued, the natural approach is to use a respondent's WTP. Alternatively, for a damage assessment after deterioration, WTA compensation for the resulting decrease in utility is an adequate measure of consumer surplus (Bateman et al., 1993) .
Based on the previous discussion, the measure used in this study is WTP because it would seem more logical to ask the respondents how much they would be willing to pay for number portability. This study was designed to adhere, as closely as possible, to the recommendations made by NOAA. A few recommendations were left out because of time Web-based online survey was used instead of in-person interviews 9 . The questionnaire was organized into four parts (please see appendix regarding the respondent's perceptions of number portability. The second part determined the socio-economic issues of age, monthly income, gender, education, etc. of the respondents. The third part was designed to determine the experience of the operator (i.e., years of use, monthly use time of the respondents). Two additional questions were added to examine whether a strategic bias would exist or not. The fourth part addressed the WTP questions. There were a total of 19 variables addressed in this survey, including the two variables used to test for strategic bias.
In order to prevent a hypothetical market error that occurs in using the contingent valuation method and to minimize the information effect 10 of number portability were explained to the respondents at the start of the questionnaire. Respondents also received information regarding a substitute good (that they can change they want) and were reminded of the income constraints (to call their attention to their budget and monthly payment)
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. The budget constraint was presented in two dichotomous questions. One of six monetary bidding values was sug-12 . Half or twice second bid. The WTP questions for number portability were designed based on the assumption that number portability would certainly increase utility of the respondent. Rather than asking people to value number portability directly, valuation questions were framed in terms of an allotted charge for number portability. Asking valuation questions in this way allows us to elicit the views of those who do not currently need the number portability in question. 
RESULTS AND DISCUSSION
Adopting the econometric model proposed by Cameron et al. (1987) and the DBDC approach proposed by Carson et al (1985) , we developed the log-likelihood function (see Equation (3) in Section 4) for the sample. The data analysis was conducted in two stages. In determine the explanatory factor. Secondly, the maximum likelihood estimation was performed to determine the contribution of the various factors to a subscriber's WTP for number portability. We calculated all the model parameters log-likelihood function. After calculating the model parameters, we conducted chi-squared tests for the validity of the sample and t-tests for the effects of parameters.
Factor Analysis
Factor analysis is usually used to uncover the latent structure of a set of variables. It reduces attribute space from a larger number of variables to a smaller number of factors and as such is a non-dependent procedure. Also factor analysis can be performed to reduce the number of variables and to avoid multi-co linearity. Factor scores of each derived factor were used as the input data for explaining the WTP of the respondents. Among 19 variables, a total of 11 variables were included in factor analysis, six variables were used as moderating variables 13 in order to measure the moderating effect on WTP, and the other two variables were used to examine whether or not a strategic bias existed. Demographic variables included in this study were qualitative (e.g., gender, job, the type of service provider, and living location) and quantitative (e.g., age and income). We performed the factor analysis after removing such variables, since we wanted to use them as moderating variables. Those variables provide information as to the conditions in which we would expect a relationship between dependent and predictor variables to exist.
A principal components method with a varimax rotation of the 11 variables reveals 75.9% of the variability in the 11 variables. A description of each factor and its corresponding variables are provided in Table 3 : (1) the perceived degree of number portability (PD-Awareness); (2) experience of changing number and service provider (Experience); (3) the perceived degree of necessity of number portability (PD-Necessity); (4) monthly usage time and monthly payment (Usage Pattern); (5) the degree of satisfaction with their current service provider and intention of switching service provider (Satisfaction).
Willingness to Pay Value for Number Portability
With the data obtained from 1161 respondents, the parameters of the suggested model in equation (1) were estimated. The maximum likelihood estimates of the parameters were obtained using TSP 4.5 with the NewtonRaphson optimization method (see Table 4 ). From a statistical point of view, the method of maximum likelihood estimation is considered to be the most robust of the parameter estimation techniques. The MLE method has many large sample properties that make it attractive for use 14 . standard errors for the WTP equation. The results show that PD-Awareness, PD-Necessity, and Satisfaction affect WTP for number portability. This implies that WTP for number portability increases as PD-Awareness and PD-Necessity increase, and WTP decreases as Satisfaction increases. Meanwhile, WTP is Pattern factor.
tween individuality and WTP. This result can be explained as follows. In Korea, mobile telecommunications service is regarded as a consumer good and as many as 32.3 million people are using a mobile telephony service. Therefore, respondents' demand for number portability is mainly dependent on the degree of awareness and the necessity of number portability. It is not based on individualities such as age, gender, job, and living location, etc.
The interpretation of the results is that the respondents who know more about number addition, of course, those who urgently need the introduction of number portability would pay more. "Experience of a signature-collecting campaign ( 6 )" and "Job relation ( 7 )" used to examine a strategic bias in this study do not affect WTP, as shown in Table 4 . This result indicates that a strategic bias does not occur in estimating model parameters with respect to parameter B and in detail in the next section.
Given the symmetric shape of the WTP distribution generated by equation,
the mean, rather than the median value can be indicated as an appropriate measure of central tendency
16
. As previously mentioned, the mean WTP from the dichotomous choice WTP questions is calculated as
The mean WTP was 1182.837 won (around U.S. $ 1.00)/month for number portability. Table 5 summarizes the estimation results of mean WTP.
The average monthly payment of the respondents in this survey was 36,400 won (around U.S. $ 30) per month. The mean WTP is 3.24% of the average monthly payments charged for using a mobile telecommunications service. Since there are 32.3 million users in the Korean mobile telecommunications market, the total mean demand for number portability is also calculated as 32.3 million × 1,182.837=38.2 billion won per month-this is equivalent to approximately 32 million U.S. dollars.
Test Results of Biases
In order to calculate the WTP for number portability, three major biases concerning the double-bounded dichotomous choice approach were examined: Nay/yea-saying biases, anchoring bias, and strategic bias.
Examination of the results with respect - . This result suggests that an anchoring bias does not exist, but it is possible that a nay/yea-saying bias would exist. It also suggests that the estimated mean WTP could be underestimated or overestimated. However, after excluding the cases of the two highest bid prices (3,000 and 5,000 won) from the sample, we can see that a nay/yea-saying bias does not exist (t-statistic: 1.85026). This result infers that a nay/yeasaying bias may be caused not because of a survey error, but because of the structure of the six monetary bids. Thus, we can conclude that the existence of a nay/yea saying bias does not distort the result of the estimation for the mean WTP.
In an attempt to avoid strategic bias, the respondents were asked if they are involved in work related to mobile telecommunications service and/or if they have experience in participating in a signature-collecting campaign such as a mobile service price reduction campaign. Five percent of the respondents said yes to the former question, while 32% said yes to the latter question. This provides us with the opportunity to run a test for strategic bias. The estimate of the variable 6 and 7 parameters confirm both are statistically insignificant (p=0.897, p=0.971), which means that 6, 7 are zero statistically, thus strategic bias does not exist.
The Difference in WTP Between
Service Providers-The Existence of a Brand Effect intangible value of a product, advertisement, logo, or other entity that supports the argument in the prospect's buying decision process. In other words, a certain brand has a loyal segment of subscribers who buy their favorite brand even though the competing brand is offered at a much lower price.
In this section, we examine whether the phenomenon known as brand effect exists or not in the Korean telecommunications industry and if so, how it would affect the competition of the Korean mobile telecommunications market when number portability is introduced. Of course, number portability is not necessarily the sole determinant of customer switching when there are price differences, and presumably, quality differences as well. Thus, it is hard to say that differences in WTP for number portability among service providers can explain the existence of brand effect directly. However, if it is assumed that there are no price differences and quality differences, the difference in WTP for number portability among service providers can provide indirect evidence of the existence of a brand effect.
Prior to calculating the WTP for the number portability of each service provider, price difference and quality difference were examined. According to the recent survey results for mobile telecommunications service quality 18 , all three service providers obtain an excellence grade (Aa) in 95% of the nationwide region and an excellence grade (A) in 99% of the nationwide region in terms of access-success ratio and interrupting ratio. Thus, it is concluded that there are no quality differences among the services they provide. Table 6 presents the price level of each service provider.
From Table 6 , we can easily see that there is no clear price difference among service providers. Accordingly, we can conclude that the -ferent across the service providers. As a result, we can say that there exists a brand effect in the Korean mobile telecommunications market if there is a difference in WTP for number portability among service providers.
As previously analyzed, a total of 1161 sample responses were obtained. Of these, 598 were SKT's subscribers, and KTF and LGT subscribers numbered 395 and 168, respectively. Maximum likelihood estimates of the parameters were also obtained using TSP 4.5 applying the Newton optimization method. Table 7 summarizes the mean WTP for the number portability of each service provider. The mean WTP for number portability for a SKT subscriber was 992.153 won/month, 1185.391 won/month for a KTF subscriber, and 2049.961 won/month for an LGT subscriber. Indeed, many of the zero WTP responses came from SKT subscribers. Of the total 598 SKT respondents included in the analysis, 13.9% refused to pay anything for number portability and 11.2% of KTF subscribers were unwilling to pay anything for number portability. In contrast, only 8% of LGT subscribers were unwilling to pay for number portability.
According to the test results, we can accept the fact that service providers would differ examine whether WTP for number portability differs among the subscribers in two service providers 19 . According to the results of the t-test (see are differences in WTP for number portability among the subscribers in SKT-LGT and KTF-LGT. Meanwhile, the two WTP estimates of -cantly different from each other at the 0.05 sigwe can draw the following presumptions: There are differences in WTP for number portability among service subscribers in level. It means that there will be a difference in the tendency to change among subscribers of service providers. -fect may exist in the Korean mobile market. It is highly probable that the introduction of number portability to the market in which the brand effect of a dominant player exists would have an adverse effect on competition in the mobile telecommunications market. Therefore, if the market structure is asymmetric, with a strong, dominant player, and number portability is mandated to all service providers without any additional regulatory mechanism, number portability may threaten competition in the market and may even aggravate an asymmetric market situation.
Suggestions for Facilitating the Implementation of Number Portability
With the aid of economic theory, this study demonstrates that a brand effect likely exists in the Korean telecommunications market structure. The effect is possible to exert an adverse effect on the competitiveness of the Korean telecommunications industry. Even though the three major network operators in the Korean mobile telecommunications market seem to provide vigorous competition, markets as the dominant player. Therefore, if mobile number portability were mandated to all service providers simultaneously, it would be highly probable that the asymmetric market situation would be aggravated further.
In this section, we make two regulatory proposals to facilitate the introduction of mobile number portability into the Korean telecommunications market without causing a loss is to introduce number portability for service providers in sequence, with the service provider that has subscribers demanding number portability the most proceeding with implementation applying an order for implementation based on market share, as laid down by the Korean Ministry of Information and Communication. The other is the introduction of number portability into the Korean mobile telephony market, together with the asymmetric regulation such as access charge asymmetric regulation.
Both proposals represent asymmetric regulation. First is an asymmetric approach among service providers to the implementation date of portability. This approach is a less direct solution in alleviating potential adverse effects than is an asymmetric access charge regulation.
protected from losing their subscribers, but can also temporarily attract other subscribers. As a result, this proposal may contribute to shaping Secondly, asymmetric access price regulation, giving a positive access markup to the entrant and being cost-based for the incumbent, is an effective instrument that can be used to increase consumer surplus and the entrant's (Peitz, 2002) . Thus, asymmetric access charge regulation gives the dominant carrier incentives to increase its mobile-to-mobile call price, and an incentive to decrease the price level to the In other words, access markup to the nondominant carrier allows the non-dominant carrier to increase its market share in the mobile telecommunications market. An increase (decrease) in the retail price implies a decrease (an increase) in the market share of the mobile telecommunications market. Accordingly, the introduction of asymmetric regulation of an access charge is one way of alleviating the adverse effect that occurs with the introduction of number portability.
Although it is an effective instrument for the facilitation and the implementation of number portability and for reducing the side effect of number portability, the asymmetric access charge regulation may lead to a decrease in consumer and social welfare. Once an asymmetric market situation becomes more or less symmetric, asymmetric regulation should be replaced by symmetric regulation for maximizing total social welfare.
CONCLUSION
The primary purpose of this study is to measure the demand for number portability in the Korean mobile telecommunications market using a contingent valuation method. This approach provides a direct estimate of the demand for number portability by Korean mobile subscribers. This article also shows that there is a difference in demand for number portability among the subscribers to service providers.
which are applicable to other country's mobile communication market in general.
perspective is that the demand for number portability is higher than is generally thought when considering a subscriber's average monthly payment of 36,400 won (around U.S.$30). However, it should be stressed that the results of this article are not a complete economic analysis of number portability. The cost of introducing number portability should be taken into consideration, as well as the economic impacts on the mobile telecommunications market. Thus, cost studies and economic impact studies should be conducted and analyzed to provide more comprehensive policy implications to regulators. The second implication is that there is a difference in demand for number portability among the subscribers to the service providers. This article has shown clearly that brand effect most likely exists and explains the difference in demand among the service providers. Thus, regulators should carefully consider how to implement number portability when there is an asymmetric demand for number portability among the service providers.
To counter this brand effect, this article one is the introduction of number portability in the Korean mobile telephony market together with asymmetric regulation of access charges. The other is to introduce number portability in sequence, starting with the service provider whose subscribers demand number portability -vider whose subscribers demand it the least.
Although number portability is likely number portability is not a simple issue. To implement it, some other economic and noneconomic effects induced by number portabil-ity, which were not considered in this article, should be comprehensively analyzed.
There are a couple of questions for future study. One interesting question is how much the demand for number portability may affect the market share of each service provider after its implementation. Another question is whether or not the introduction of number portability to the market in which a dominant player exists should increase welfare from an economic point of view.
ENDNOTES
1 Reinke (1998) suggests that number portability encompasses three different scenarios: provider portability, service portability, and location portability. The primary topic of this paper is about provider portability, which enables subscribers to retain their number even if they switch from one mobile service provider to another. 2 -munication regulation press release, Introduction of number portability in Ireland, January 1999. Online surveys have demonstrated superiority over postal surveys or paper survey in Watt (1999) provided evidence that the cost of e-mail or WWW surveys decrease 6 Response rates vary widely for different types of surveys. But, it is known that www survey or e-mail surveys typically have a response rate of around 10%. While the number of studies that use e-mail or www to collect data has been increasing over rate to the www surveys or e-mail survey appears to be decreasing (Sheehan, 2001) . 7 The NOAA made some recommendations in order to obtain useful measures of value from CVM: 1) Carry out the CV survey as face to face interviews; 2) Questions should be asked in the WTP format and using binary (referendum) questions, rather than open-ended questions or bidding games; 3) Respondents should be reminded of their budget constraint or other types of consumption goods that might need to be line survey questionnaire, this survey was designed and implemented in a way that made it easy for the respondents to answer the questions, and easy for us to process the data. 10 The nature of the information provided has been found to affect the results both positively as well as negatively 11 Some have argued that this reminder about budget constraints, and provision of information on substitutes, had no impact on WTP because the respondents might have already considered these factors while providing value.
12
on the results of the pre-test. The pre-test employed open-ended WTP questions presented to respondents in face-to-face interviews. The questionnaire was sent to a sample of 68 subscribers. Mean WTP for number portability was about 12,036 won per year (monthly: 1,000 won approximately). Only two people stated amounts higher than 70,000 won per year, while 97% of the respondents stated an amount lower than 50,000 won per year. Therefore, we assumed that the respondents that have 5,000 won (per month) willingness to pay for number portability might be an outlier.
monetary bidding value as 5,000 won per value as 100 won per month. 13 The moderator affects the direction and/or strength of the relationship between an independent or predictor variable, and a dependent or criterion variable. 14 It is asymptotically consistent, which means that as the sample size gets larger, the estimates converge to the right values. This is the reason that MLE method was used in this paper rather than LSM (Least Square Methods). 15 According to the result of maximum likelihood estimate (MLE) monthly income variable is positively related to willingness to pay for number portability, so that we can assume that respondents might have already taken into account the budget constraints and substitutes. For years, the Korean Ministry of Information and Communication thought that mobile number portability was necessary in order to increase consumer welfare and to promote competition in the mobile telecommunications market. KMIC decided to set the date of January 1, 2004 for the implementation of mobile number portability. Number portability location, existing telecommunications numbers without impairment of quality, reliability, or convenience when switching from one telecommunications carrier to another. In other words, changing their service provider. In order to use mobile number portability, customers have to pay a certain amount for number portability service. your current mobile phone number even if you were to switch providers, and also by decreasing the price you pay for these services in order to increase competition. Taking into consideration how much you can afford, are you willing to pay B f won per month for an allotted charge of number portability? 1-1. Taking into consideration how much you can afford, are you willing to pay 2* B f won per month for an allotted charge of number portability? 1-2. Taking into consideration how much you can afford, are you willing to pay 1/2 * B f won per month for an allotted charge of number portability?
2-1a. How long (minutes) do you spend on talking on your mobile phone per month?
2-1b. How much money do you spend for taking on your mobile phone bill per month?
2-2. Do you currently use mobile telecommunications services?
2-3. Which network are you on?
